Introduction
The surface microlayer (SM) is the top 30 to 300 ytm of a water body and is the region of an aquatic environment that substances depositing from the atmosphere encounter first. Numerous substances accumulate at the sea surface including lipids and hydrophilic or amphiphilic organic chemicals that exhibit a particularly strong interfacial affinity. The accumulation of organic matter, especially of organic compounds with tension-active properties, also causes a lowering of surface tension values [Jarvis et al., 1967] . Consequently, organic matter and contaminants are enriched in the SM as compared to corresponding subsurface water [Ewing, 1950 molecular-weight substances, and photochemical transformation [Carlson, 1993] . The SM is also a site of high biological activity; it has been reported to have difl•rent microbiota and a considerably greater nmnber of microorganisms than subsurlhce waters [Hardy, 1982; Parker and Barsom, 1970 of atmospherically deposited contaminants in an aquatic environment, it is critical to quantitatively understand the structure of the SM, as well as the factors controlling the properties of the SM. In this paper we describe the spatial and temporal variability of total suspended particulates (TSP), particulate organic carbon (POC), particulate nitrogen (PN) and dissolved organic carbon (DOC) in the SM of two southern Chesapeake Bay tributaries, and relate these characteristics to prospective sources of organic matter and physical factors that control the stability of the SM. Integrated SM samples were collected over approximately a 1 mile (1.6 km) transect. Sampling was conducted on a bimonthly basis at both study sites; however, at the York River site, two intensive samplings were conducted over 4 days to evaluate the short-term variability in SM properties. The SM samples were collected in precleaned 4 L amber glass bottles using a precleaned stainless steel funnel and stored in a cooler for transport to the lab. Subsequently, the SM samples were homogenized by mixing for about 1 min and subsampled for TSP, POC, PN and DOC analyses. SM particulate matter was also separated into <25 gm and >_ 25 gm fractions using a 25 gm pore size stainless steel screen sieve (Baxter) and gravity sieving the SM media.
SM Characteristics
TSP was detennined by filtering homogenized, bulk and sieved (25 gm) SM samples through preweighed 47mm glass fiber filters (Gelman Type A/E, nominal pore size 1 gm), which were subsequently dried at 60øC for 24 hours. Filters were then weighed again to determine TSP, with reported values representing the average of three replicates. DOC was determined on the flitrate using a Shimadzu TOC-500 carbon analyzer, and POC and PN York River compared with the Elizabeth River and suggest that the TSP source to the Elizabeth River SM was predominantly allochthonous. Again, comparing SM particulate sizes from the two river systems suggests that higher primary production in the York River, where large diatoms dominate in late summer [Ray et al., 1989 ] contributes to the greater mass percent of large size particulates observed in this system compared with the Elizabeth River.
Dissolved organic carbon (DOC) exhibited less temporal and spatial variability than TSP and POC concentrations. DOC in the Elizabeth

Wind Speed Effects on SM Characteristics
With the exception of particle size fractions, no seasonal trends were observed in the SM characteristics. Nonetheless, TSP concentrations in the SM were found to be exponentially related with wind speed (Figure 7, top) . In contrast, TSP in the subsurface water, which was sampled at the same time as the SM, was independent of wind speed (Figure 7, top) . The two relations converge as wind speed approaches 4 m/s, which is regarded as the upper-limit wind speed for SM existence [UNESCO, 1985] . Considering that the suspended particulates in the SM are typically hydrophobic or amphiphilic, with densities lower than water, winddriven mixing would be the principal mechanism that distributes suspended particulates collected at the air-water interface into the water column. This process can be described as first 
Conclusions
The data presented here demonstrate a linear dependence of SM thickness on wind speed, whereas particulate and organic matter levels in the surface microlayer are exponentially related to wind speed. This latter relationship implies that accumulation of particle and organic matter associated materials such as contaminants in the SM will also be a function of wind shear force at the air-water interface. Moreover, the wind speed dependency of these SM properties illustrates the dynamic nature of this reservoir. Thus, it is likely that accumulation of other materials including neuston, and perhaps microbiota, in the SM will also be dependent on wind speed. Consequently, wind shear force must be taken into account when examining surface microlayer enrichments of various biogeochemically important materials. 
